The purpose of this study was to examine college students' intention to use computer technology in the United Arab Emirates (UAE). The study measured perceived usefulness (PU), perceived ease of use (PEU), attitude towards computer use (ATCU), and intention to use (ITU). Data collected from 327 college students, attending two institutions of higher learning in the UAE, were utilised to validate the technology acceptance model (TAM) questionnaire and to investigate the hypothesised relationships. Results from the structural equation modelling analyses suggested that PEU was a strong predictor of PU and ATCU and ATCU and PU were moderate predictors of ITU. The results of the study found a good model fit and empirical support for four of five hypotheses. PU was not found significantly associated with ATCU. The multi-group analysis indicated that the relations of attitudes toward computer use to ITU computer was statistically significant for males only; however, the association between PU and ITU computer was statistically significant for only females. The results of the study provide empirical support that gender is a significant variable in the TAM.
Introduction
Ever since the widespread availability of computers, almost all business enterprises, educational institutions, private and public organisations, and healthcare services has been making use of information and communication technologies on a daily basis. This requires trained workforce with informational technology skills across every level of the establishments. It is becoming important that end-users must willingly embrace technology and use it in a manner that helps their productivity. The acceptance of technology among users cannot be taken as granted, and there is a need to determine the acceptance behaviour. A number of theories have been proposed to explain users' acceptance behaviour, and among them the technology acceptance model (TAM) proposed by Davis (1989) has been widely used and tested in the past.
Later, Venkatesh et al. (2003) developed the unified theory of acceptance and use of technology (UTAUT) model to explain user intentions to use an information system and subsequent usage behaviour. They reviewed studies involving eight models that have been developed to explain user acceptance of new technology. The models were as follows: theory of reasoned action (Fishbein and Ajzen, 1975) , TAM (Davis, 1989) , motivational model (Davis et al., 1992) , theory of planned behaviour (Ajzen, 1991) , a combined theory of planned behaviour/TAM (Taylor and Todd, 1995) , model of PC utilisation (Thompson et al., 1991) , innovation diffusion theory (Moore and Benbasat, 1991) , and social cognitive theory (Compeau and Higgins, 1995) .
Researchers have for many years concentrated on developing and testing models that could help in predicting the use of technology. TAM developed by Davis (1989) is one of the most popular models. TAM was a derivation of Fishbein and Ajzen's (1975) theory of reasoned action (TRA) that describes how user beliefs and attitudes are related to individual's intention to perform. Davis (1989) developed TAM to address the issue of how users come to accept and use a technology (Teo, 2010) . Perceived usefulness (PU) and perceived ease of use (PEU) are two specific variables which were hypothesised to be fundamental determinants of user acceptance .
A number of meta-analyses have been conducted to examine TAM in recent years. The number of studies included in the meta-analyses, however, varied significantly from one another based on the criteria for inclusion. For example, Ma and Liu (2004) conducted a meta-analysis based on 26 selected empirical studies to synthesise empirical evidence. The selection of the 26 empirical studies was based on the following: the involvement of empirical testing of TAM directly or indirectly, reported sample size, reported correlation coefficients between the constructs of TAM or other values that can be converted to correlations, and finally, whether or not the study was published or dated after 1989, the year TAM was first published.
The authors analysed the existing empirical findings on the TAM, and examined the relationships in TAM with a larger sample size, which is impossible to achieve in a traditional empirical study. They measured the strengths of the relationships with respect to the magnitude of a mean effect, and they found that the mean effects for PEU-PU and PU-TA were large, but the mean effect for PEU-TA was medium. Also, with respect to the statistical significance of a mean effect, all the three mean effects were significantly positive at p = .01 level. Finally, the authors found that the mean effect and statistical significance for PEU and TA did not pass the fail-safe test. The results of their study confirmed Davis' (1989) original findings that indicated strong relationship between PEU and PU, and also between PU and technology acceptance (TA). It was also found that the relationship between PEU and TA was weak.
A similar study conducted by King and He (2006) involved 88 published papers. The study found that PU and behavioural intension (BI) were highly reliable to use in various contexts. The authors noted that participants of these studies were often students who were used as convenience samples, and they argued that studies that involve actual users in work environments may be necessary to test effects. The results of King and He's (2006) meta-analysis have established the fact that the model could be used in a wide variety of contexts, and that the impact of ease on the intent to use is mainly brought about by PU (Bertrand and Bouchard, 2008) . Nonetheless, the authors concluded that TAM was a valid and robust model in accessing TA. Schepers and Wetzel (2007) conducted another meta-analysis of the TAM, and investigated the subjective norms and moderation effects. They analysed 51 articles using a conceptual model that depicted subjective norm, PU, PEU, attitude towards use, behavioural intention to use (ITU) and actual system use. They compared TAM results by taking into account the moderating effects of one individual-related factor (type of respondent), one technology-related factor (type of technology) and one contingent factor. The results of their study indicated a significant association of subjective norm with PU and behavioural ITU.
Within the UAE educational system, it has been noted with concern that poor-quality instruction and learning exist in some institutions of higher learning and that, on the whole, teaching methods are based on rote memorisation (Gaad et al., 2006; Shaw et al., 1995) . To overcome this, the Ministry of Higher Education in the UAE decided in April 2012 to equip all faculty and students in the foundation programs in three public institutions with iPads. This initiative was implemented in September, 2012, involving over 14,000 students and faculty (Gitsaki et al., 2013) . According to Cochran et al. (2012, p.1) , the objectives of the iPad initiative were as follows:
• to introduce challenge-based learning or other progressive classroom pedagogy
• to increase student participation and motivation
• to model 21st century learning by integrating relevant emerging technology in and beyond the classroom • to facilitate the migration to e-books
• to empower faculty with a view to engaging students in authentic, enduring learning opportunities.
While the UAE has a clear vision that information and communications technology (ICT) can transform conventional education system and bring advantages and benefits to the country as a whole, there is also a growing concern that many teachers in the UAE lack the experience or skills to integrate ICT into teaching and learning (Almekhlafi and Almegdadi, 2010) . It is against this backdrop that this study of exploring college students' intentions to use technology was undertaken.
Gender differences in technology use
The moderating role of gender is a topic that has recently emerged in TA research (Aguirre-Urreta and Marakas, 2010) . The link between gender and TA was investigated by Gefen and Straub (1997) , Venkatesh and Morris (2000) , Venkatesh et al. (2003) , and Wang and Shih (2009) . They determined that gender significantly moderated the relations between PU and PEU towards behavioural intention. Studies have found that men were more task-oriented and affected by PU, while women were more affected by PEU (Venkatesh et al., 2003; Wang and Shih, 2009) . investigated the acceptance of mobile learning technology use among 128 female and 202 male respondents from five organisations in Taiwan, using the UTAUT as the theoretical lens. The six constructs used in the study were performance expectancy, effort expectancy, social influence, perceived playfulness, self-management of learning, and behavioural intention. The results of the study revealed that for both gender, all determinants of behavioural intention, except social influence for the female group, were statistically significant. They also found that the effects of performance expectancy and perceived playfulness on behavioural intention were significant, but no gender or age differences were found to exist. This suggests that, regardless of gender or age, an individual with higher performance expectancy and playfulness perception towards using mobile learning technology tend to have a higher ITU mobile learning technology than do those with lower performance expectancy and playfulness perception. Lai and Li (2005) studied acceptance of internet banking among 312 business graduate students at a university in Hong Kong. They employed TAM using PU, PEU, attitude and ITU as indicators to determine age and gender effects. Of all the respondents, 122 (50.6%) were female. The authors concluded that the TAM construct was invariant for the sample across gender, age, and IT competence subgroups. These findings suggested that male and female, old and young, IT expert and novice conceptualised the TAM construct in very similar ways. Kwon and Chidambaram (2000) explored the patterns of phone usage, demographics and socio-economic characteristics, perception about technology and their motivation to use, applying the Davis's (1989) model. The study gathered information using mail survey that involved 500 phone subscribers. They found no gender differences with respect to impact of user's perceptions about phones and social pressure to use phones.
Aims of the study
The purpose of this study was to examine college students' intentions to use technology in the UAE and also to determine whether or not males differ from females in their ITU technology. The following research questions addressed the purpose of the study:
1 To what extent is the hypothesised TAM valid in explaining the UAE college students' acceptance of technology?
2 What are the UAE college students' intentions to use technology?
3 Do gender differences exist in the UAE College students' intentions to use technology?
Research methods
Data collected from 327 college students, attending two institutions of higher learning in the UAE, were utilised to validate the TAM questionnaire and to investigate the hypothesised relationships. The participants comprised 57% (n = 187) males and 43% (n = 140) females. All of the 380 students in the foundation program of both institutions were invited to take part in the study; however, only 327 (86%) volunteered to participate in the study. The participants' ages ranged between 17 and 21 (M = 19.77, SD = 1.73).
All the participants returned a fully completed questionnaire. Approximately 95% of the students were UAE nationals, and the remaining 5% was made up of other Arab nationals.
Instrument
The instrument used for the study was borrowed from Teo (2009) who adapted Davis's (1989) TAM. The TAM inventory comprised of 12 items, and was constructed to cover four domains related to behavioural ITU technology. These were PU (three items, e.g., "Using computers will improve my work"), PEU (three items, e.g., "I find computers easy to use"), ATCU (three items, e.g., "Computers make work more interesting") and ITU (three items, e.g., "I will continue to use computers"). The items were constructed using Likert-scale format and the students responded to the statement on a five-point scale ranging from strongly agree (5), agree (4), neutral (3), disagree (2) and strongly disagree (1). Because the TAM was originally developed in English, we first determined the crosscultural validity of the existing English version of the TAM. This cultural assessment was undertaken jointly by the researchers and bilingual experts from the UAE. We considered the equivalence of the content (item relevance); semantics (that the questions held the same meaning across languages); concept (similarity of theoretical construct); and technical features (the appropriateness and method by which each question was asked for the existing English version of the TAM (Streiner, 1993) .
Because all of the participants involved in our study spoke English as a second language, an Arabic translation was created to ensure that they were able to understand the items. The TAM was translated into the Arabic language using a standard research methodology of translation, back-translation, verification and modification, as recommended by Ercikan (1998) and Warwick and Osherson (1973) . Each item was translated into Arabic by a professional translator in the UAE. The next step involved an independent back-translation of the Arabic version into English by a different professional translator, who was not involved in the original translation. Items of the original English version and the back-translated version were then compared by the authors to ensure that the Arabic version maintained the meanings and concepts in the original version. The translated version was fine-tuned during the pilot test through iterations of modifying translations, administering these modifications to other students of the pilot sample, and implementing further modifications, if needed.
The Arabic version of the TAM was piloted on 120 Arabic students, and the results indicated acceptable reliability for all the constructs. The Cronbach's alphas were as follows: PU (.94), PEU (.83), ATCU (.92), and ITU (.87). Those who participated in the pilot study were not included in the present study.
Data collection procedures
The finalised survey was administered to the students during one class period in the last quarter of the academic year by the class teachers with guidance from the researchers. The researchers made arrangements with the schools and the class teachers took the responsibility of administering the printed questionnaire to their students. The inventory took approximately 20 minutes to complete. Source: Adapted from Davis et al. (1989) 
The research model
The proposed research model for our study is presented in Figure 1 , based on both theory and past research (discussed above). The model hypothesises the following: 1 PEU will be significantly related to PU. 2 PEU will be significantly related to ATCU. 3 PU will be significantly associated with ATCU. 4 ATCU will be significantly positively linked to ITU. 5 PU will be significantly positively associated with ITU.
Perceived usefulness (PU)
According to Davis (1989) , PU refers to the extent to which a person believes that using technology will enhance his or her job performance. PU is regarded to be indicative of the prospective users' subjective probability that using technology would be beneficial to his/her personal well-being and/or to the adopting organisation's well-being (Philips et al., 1994) . A study by Teo et al. (2008) exploring the understanding of pre-service teachers' computer attitude, revealed that 1 PU was also an antecedent of attitudes towards use of computers 2 PU had a significant relationship with attitude towards computer use.
PU is believed to have direct association with ITU and ATCU (Teo, 2009 ).
Perceived ease of use (PEU)
PEU is the extent to which a person believes that using a particular technology would be free of effort (Davis, 1989) . According to Davis (1989) , although users may believe that technology is useful, they may at the same time perceive it to be too difficult to use and that the benefits of usage is more likely to outweigh the efforts of using technology. It is, therefore more likely that educational technology with a high level of PEU is more likely to promote positive attitudes (Teo, 2009; Moon and Kim, 2001) , therefore, predicted that in the relationship between PU and PEU, PU would mediate the relations of PEU with attitude towards computer use (ATCU).
Attitude towards computer use (ATCU)
Results of prior studies have provided convincing evidence that educational institutions that provide easy access to computers could promote positive attitude towards the use of computers (Mitra and Steffensmeier, 2000; Teo, 2009) . It is also believed that students who have positive attitude towards computers are more likely to have positive attitude towards using computer in their learning (Liu et al., 1998) . According to Yildirim (2000) , attitude, whether positive or negative, may affect how teachers react to technology in an educational institution setting. Therefore, it is unlikely for teachers with negative attitude towards computers to be able to encourage their students to use computers.
Intention to use (ITU)
According to TAM, two behavioural beliefs-PU and PEU-may be linked to a student's ITU technology. PU refers to outcome expectancy and PEU refers to process expectancy. However, ITU leads to the actual use of technology (Liaw, 2002) . Past studies have validated this claim across a variety of contexts where technology was used (e.g., Chau, 2001; Fusilier and Durlabhji, 2005) . In Malaysia, Wong et al. (2012) found that TAM accounted for 37% of the variance in ITU computers among a sample of 302 student teachers. Teo (2011) developed and tested a model to explain the ITU technology among 592 teachers from schools in Singapore. The results of the study revealed that the model accounted for 61% of the variance in ITU technology.
Descriptive statistics
Descriptive statistics for each of the constructs PU, PEU, ATCU and ITU are shown in Table 1 . The mean scores were all very high, ranging from 4.15 to 4.31, suggesting an overall positive response to the constructs that were measured in the study. The higher mean scores are indicative of respondents' favourable perceptions towards computers and computer usage. However, the higher mean scores are not surprising because, unlike in recent years, computers were limited in use during the late 1980s when Davis (1989) developed the TAM. The standard deviations for all the constructs were less than one, ranging from 0.76 to 0.84, indicating that the item scores were fairly narrowly spread around the mean. The skewness and the kurtosis indices were within the values recommended by Kline (2010) for the assessment of univariate normality. An important requirement of covariance-based structural equation modelling (SEM) analyses is that the data are multivariate normal (Byrne, 2010) . The value of the Mardia's coefficient (a standard measure of multivariate normality) obtained in the study, using AMOS Version 22 (Arbuckle, 2007) software, was 52.91. This value, as required, was less than [p (p + 2)] where p = total number of observed indicators; 12(14) = 168 (Raykov and Marcoulides, 2008) . Therefore, the requirement of multivariate normality was satisfied and the data were considered fit to be analysed by SEM. 
Convergent and discriminant validity
A confirmatory factor analysis (CFA) was used to assess the measurement properties. The convergent validity and the discriminant validity of the 20 items on the questionnaire were examined. Convergent validity measures the correlations of items in a single construct to ensure that items are correlated and measure the same underlying dimensions. As proposed by Fornell and Larcker (1981) , item reliability of each measure, composite reliability of each construct, and the AVE were examined to assess the convergent validity of the measurement items in relation to their constructs. The interpretation of the composite reliability is similar to that of Cronbach's alpha, except that it takes into account the actual factor loadings rather than assuming that each item is equally weighted in the composite load determination . Barclay et al. (1995) and Hair et al. (2010) suggested regarding reliability at the item level that the minimum requirement recommended for factor loading is .70. The results in Table 2 indicate that all factor loadings were above the recommended cut-off point. Thus, convergent validity was satisfactory at the item level. Table 3 shows that the reliabilities of all the constructs ranged from .79 to .86, which are above the minimum value of .70, as recommended by Nunnally and Bernstein (1994) . A measure of the average variance extracted (AVE) for each factor is the final criterion for convergent validity. Fornell and Larcker (1981) and Nunnally and Bernstein (1994) recommended a minimum value of .50 for AVE. From Table 3 , it can be seen that the AVE values for all scales were above .50, suggesting that more than one-half of the variance observed in the items was accounted for by their hypothesised factors. Thus, the measurement properties satisfied all the three necessary criteria for convergent validity. Discriminant validity assesses the degree to which the constructs are empirically different. Table 3 reports the inter-construct correlations and the square root of AVE extracted. The results support the discriminant validity because for each construct, the square root of the AVE is larger than inter-construct correlation. Notes: AVE is computed by ∑λ 2 / ∑λ 2 + ∑ (1 -λ 2 ); construct reliability (CR) is computed by (∑λ) 2 / (∑λ) 2 + ∑ (1 -λ 2 ), where λ = standardised loadings. The italic elements in the main diagonal are the square roots of AVE and the off-diagonal elements are the shared variance.
Results

Test of the proposed research model
To test the fit between the research model (Figure 1 ) and the data obtained, a path analysis was performed using AMOS Version 22.0 (Arbuckle, 2007) . The ratio of the chi-square (χ 2 ) statistic to its degree of freedom, with a value less than 5 was used to indicate an acceptable fit. Several fit indices were also used to measure model fit as recommended by Harrington (2009) and Kline (2010) . The fit indices used in the study included the comparative fit index (CFI), the goodness of fit (GFI), the normed fit index (NFI), and the Tucker-Lewis index (TLI). The root mean square error of approximation (RMSEA), and the standardised root mean residual (SRMR) were also used. The result of the model fit as shown by the various fit indices in Table 4 indicates that the research model fits the data fairly well. Notes: ***p < .001; R 2 values are in parentheses Figure 2 shows that three endogenous variables were tested in the research model. PU was found to be significantly determined by PEU, resulting in an R 2 of .62. This means that PEU explained 62% of the variance in PU. Also, ATCU was found to be significantly determined by PEU resulting in an R 2 of .80. This means that PEU explained 80% of the variance in ATCU. Finally, ITU was found to be significantly determined by ATCU and PU, resulting in an R 2 of .65. This means that ATCU and PU explained 65% of the variance in ITU.
The results of the hypotheses testing and path coefficients of the proposed model are reported in Table 5 . Four of the five hypotheses were supported by the data. PEU was significantly related to PU (β = .79, p < .001) and ATCU (β = .90, p < .001). Also, ATCU was significantly related to ITU (β = .53, p < .001). PU was significantly related to ITU (β = .34, p < .001). We, therefore, deleted the non-significant paths (PU → ATCU) for further analysis. 
Multi-group analysis
Multi-group analysis method was used to examine the moderating effects of gender in our research model. The sample was first divided into two groups according to gender (male, n = 187; female, n = 140). We then examined the measurement properties for each subgroup for item reliability of each measure, composite reliability of each construct, and the AVE to determine the convergent validity as suggested by Fornell and Larcker (1981) . We also assessed the discriminant validity using the procedure suggested by Barclay et al. (1995) . So both convergent and discriminant validity for the construct in each subgroup were achieved. To evaluate the significance of the relationships in each subgroup, the path coefficients and t values of the hypothesised relationships were calculated. The results in Table 6 show that two of the four hypotheses were supported for both males and females. PEU had a significant relationship with PU (male: β = .82, p < .001; female: β = .69, p < .001) and ATCU (male: β = .94, p < .001; female: β = .84, p < .001). But a significant association was found between ATCU and ITU for only male (β = .78, p < .001) and PU had a significant association with ITU for only female (β = .44, p < .001). 
Path analysis
The structural relations in the model were interpreted as the effect of one latent variable on the other. The standardised total effects, direct effect and indirect effects associated with each of the four constructs for male and female students are shown in Table 7 . As suggested by Cohen (1992) and Kline (2010) , the effect sizes with values less than .30 were considered small, values between .30 and .49, inclusive were considered medium, and values equal to and above .50 were considered large. All path coefficients were statistically significant. The largest effect in the model for both males and females was for the relationship between PEU and ATCU (male: β = .94; female: β = .84). ATCU had a large direct effect on ITU for males and a medium direct effect for females (male: β = .78; female: β = .31). There was a large direct effect of PEU on PU for both males and females (male: β = .82; female: β = .69). Finally, PU had a small direct effect on ITU for males but a medium direct effect for females (male: β = .14; female: β = .44). Source: Adapted from Teo (2009) The only indirect effect was the influence of PEU and ITU. PEU had a large indirect effect on ITU for both males and females (male: β = .85; female: β = .56). We tested whether or not the indirect effect was statistically significantly different across gender. This addressed whether or not the mediation for the male model was statistically significantly different from the mediation for the female model (see, Baron and Kenny, 1986) . To test for evidence of mediation, we conducted bootstrap tests using AMOS Version 22. The results reported in Table 8 show that the p-values for males and females were .001 and .002 (p < .05) respectively. This indicates that there was sufficient evidence to reject the null hypothesis of no mediation; hence, we had evidence to suggest that the path PEU to ITU was mediated by PU and ATCU. 
Discussion
In our study, we explored the UAE college students' ITU technology. Overall, the model accounted for 65% of the variance in the students' ITU technology. This is consistent with Teo's (2011) results that revealed 61% of the variance in ITU technology among teachers from Singapore. The findings of the study revealed that PEU and PU were strong predictors of students' ATCU. Our results are consistent with Teo's (2010) path analysis of pre-service teachers' attitudes to computer use research that showed that PU and PEU were the key determinants of students' attitudes to computer use. The results suggest that when both male and female students find computers easy to use and perceive usefulness in using computers for learning, their attitudes towards computer use may improve.
Our results further suggest that male and female students are more likely to use computers in the future when their attitudes toward computer use improve. There was a large direct effect of PEU on PU for both males and females, indicating that as both male and female students perceive the use of technology as easy, they are more likely to believe that using technology may enhance their academic performance. The results also suggest that promoting students' ITU technology often could be more successful with prior emphasis that using technology may enhance their learning.
The generalisation of the results to other populations should be made with caution because this study involved a relatively small number of students (327 students, from two colleges in the UAE). The UAE is a country with seven emirates (states) with at least five colleges in each emirate, and no sample was drawn from any of the other six emirates. It is, therefore, unclear whether or not our findings would apply to other institutions of higher learning in the UAE. Also, the limited sample size constrained the power of statistical analyses. A larger sample would have permitted relationships of the constructs to be identified more clearly.
Teachers could promote the usefulness of computer by incorporating the use of technology in their teaching of mathematics and science. ATCU and PU both had significant relationships with ITU. However, the multi-group analysis revealed that the relationship between ATCU and ITU was statistically significant for only males and not for females. Also the relationship between PU and ITU was statistically significant for only females and not for males. Therefore, highlighting the value and importance of technology among females may help improve their ATCU. Also, interventions which emphasise the effectiveness of using computers may be helpful for males rather than for females.
As indicated by Aguirre-Urreta and Marakas (2010), there have been a number of studies reported in the literature examining user acceptance of technology and its relationships with the gender of the user. Studies have indicated that certain relationships are stronger for males than females and vice versa. Gender effects found in this study may be useful to understand the behavioural and perceptual differences between genders. Female students are more likely to use technology if they think that the technology is easy to use, but for the males' ITU was not significantly linked to their perception on ease of use. Female students tend to use technology significantly if they perceive that technology is useful for them. Indeed, classroom teachers may need to incorporate the use of technology in the curriculum as a practical means to improve students' ATCU. Because the current study was confined to only two institutions of higher learning in the UAE, future studies extending to students in other institutions of higher learning in the UAE with larger samples are recommended. There is also a need to conduct longitudinal studies to gain a better understanding of the ITU computer technology among college students in the UAE. Future studies may also need to explore whether or not there are significant differences between Arabic students and students from other cultures with respect to the predictors of TA.
